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abStraCt  the San have been the subject of extensive research with respect to their forag-
ing lifestyle that is assumed to date back to antiquity. i conducted field research among the 
!Xun San, who have had close associations with the neighboring agro-pastoralists, in order 
to deepen understanding in this area. as anticipated by previous studies on the influence of 
sedentarization, !Xun children were increasingly engaged in the care of their younger sib-
lings or cousins. these studies also predicted early weaning from breastfeeding. indeed, the 
transition from breastfeeding to solid baby food occurred primarily during the second year 
after birth, regardless of the mother’s next pregnancy, among the present-day !Xun. however, 
several findings did not meet the expectations raised by previous studies. Despite the differ-
ence in subsistence patterns, the trend toward parity among sedentary !Xun women was quite 
similar to that of nomadic Ju|’hoan women. the developmental transition involving touching 
and holding by the mother was similar among the Ju|’hoan and the !Xun. gymnastic behavior 
preceding unaided walking of children persisted, even among the sedentary !Xun, mediated 
by differences in folk knowledge regarding such gymnastic behavior. based on this evidence, 
i reconsidered the relationships among ecology and subsistence patterns, parental ideology, 
and patterns of caregiver-child interactions. 
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Caregiver-ChilD interaCtionS aMong the San
i. introduction
the San, who are indigenous to southern africa, have been the subject of 
extensive research with respect to their foraging lifestyle. given that throughout 
most of our past, humans lived in foraging societies, the San lifestyle is con-
sidered to reflect ancient ways. in his influential work on San infancy, Konner 
(1977: 288) noted that it is “essential to pursue the study of modern hunting 
and gathering peoples as an adjunct to the study of human evolution.” in par-
ticular, the San may provide vital clues to understanding the essence of human 
caregiving, child behavior, and development. the importance of such study 
lies not primarily in unique San ethnological features, but in their “position as 
representative of a group of societies resembling, in their basic subsistence ecol-
ogy, the original human sociocultural form” (Konner, 1977: 289). accordingly, 
some features of San infancy and childhood have been considered representative 
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of hunter-gatherers, leading to a set of generalizations that Konner (2005: 19) 
termed the hunter-gatherer childhood (hgC) model. to deepen this discussion, 
i briefly describe the characteristics of San caregiving behaviors.
the San actually consist of several clusters of people. among these, the 
Ju|’hoan(1) are the most known to outsiders. a harvard university project in 
the 1960s led by irven Devore and richard lee began contact with a popula-
tion of about 1,000 Ju|’hoan individuals living in the northwest corner of the 
Kalahari Desert.
the Ju|’hoan mother–young child bond was found to be long and extremely 
close, with the degree of mother-infant physical contact much greater than 
that between their american and english counterparts (Konner, 1977). Konner 
found that in the first months after birth, infants stayed in passive physical 
contact with their mothers for about 70% of all daylight hours. infants were 
fed whenever they cried and frequently when they did not cry (Konner, 
1977: 292). Mothers nursed their infants briefly, usually for a few minutes, at 
frequent short intervals. although the rate of passive physical contact declined 
gradually (Konner, 1977: 292-294), infant age was not related to the bout 
length or nursing time (Konner & Worthman, 1980).
Konner (1977: 290) also reported that the mother-young child dyads were 
typically in constant contact with relatives and friends. Konner (1977: 297-298) 
observed frequent physical contact not only between mother and child but 
also between other adults and young children. although children were closely 
supervised, they were given considerable leeway despite their continuous 
physical proximity to adults. adults were ubiquitous but had a nondirective 
attitude towards nearby children (Draper, 1976: 206). these researchers 
suggested that such close relationships provided infants with abundant food, 
security, and psychological support. 
traditionally, children were not weaned until they were three or four years 
old, or until their mother became pregnant again (Konner, 1977; Draper, 1976: 
214-215). the late weaning was considered to be interrelated to the long inter-
birth interval of the Ju|’hoan. according to lee (1979), the mean birth interval 
among nomadic Ju|’hoan between 1963 and 1973 was 44 months. this puzzled 
investigators because, at that time, the Ju|’hoan did not practice contraception 
or refrain from sexual intercourse after childbirth (lee, 1979; howell, 2000). 
Konner & Worthman (1980) postulated that frequent breastfeeding was the 
key variable in maternal gonadal suppression that could account for the long 
interbirth interval.
after the long period of nursing, children began to develop a strong 
attachment for a child group consisting of multi-aged children. the transition 
from close mother–child bond to a multi-aged child group began at the end 
of the first year and was largely complete several months after the birth of 
the next sibling, at age three or four. older children in the group would take 
over many caretaking functions, thus largely obviating the need for parental 
vigilance after age three or four (Konner, 1977: 290). it should be noted that 
the child groups engaged in few foraging activities or daily chores. instead, 
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children had ample time to play, through which they became familiar with the 
natural environment. these characteristics are thought to be inseparable from 
their nomadic lifestyle that requires a long time for socialization (Draper, 1976: 
209-214). Cultural transmission in general is postulated to be carried out more 
on this child-to-child basis than from adult to child only (Konner, 1977: 290).
ii. purpose of this Study
although the essence of human caregiving, child behavior, and development 
has been discussed based on the above findings, some premises of these studies 
must be questioned. first, virtually all modern studies among the Ju|’hoan have 
been carried out in only a few, adjacent locations, such as nyae nyae and 
Dobe, located in the northwest corner of the Kalahari Desert (barnard, 1992: 
40). thus, insufficient data are available to generalize about the San, much less 
about all human foragers. Moreover, recent research has indicated that marked 
cultural diversity exists among groups of San. Differences have been found 
in subsistence strategies, residential patterns, politics and ideologies, and kin-
ship systems, among other practices (e.g., barnard, 1992; Kent, 1996; takada, 
2008b). in the domain of caregiving, recent empirical studies have begun 
examining these behaviors from a comparative perspective (e.g., takada, 2004; 
hewlett & lamb, 2005).
Second, since the study of child development has emphasized “adaptationist” 
approaches (e.g., Whiting & Whiting, 1975; lee & Devore, 1976; levine et 
al., 1994), researchers have often assumed that ecology and subsistence patterns 
strongly influence behavior and thought in relation to caregiving practices. on 
the other hand, after reviewing social anthropological studies, barnard (2002) 
postulated that “mode of thought” (or, in the context of this article, parental 
ideology) persists beyond “mode of production” in post-foraging societies 
contending with rapid transformation. these assumptions should be reexamined. 
My research has shown that groups of San engage in several distinctive care-
giving behaviors irrespective of whether their lifestyle is sedentary or nomadic. 
however, their interpretation of some of these caregiving behaviors differed 
considerably depending on whether they have a sedentary or nomadic lifestyle 
(takada, 2004; 2005a; 2005b). therefore, it is insufficient to explain the pattern 
of caregiving behaviors among groups of San by ecology and subsistence pat-
terns alone. Some behavioral patterns may persist, even though subsistence pat-
terns have changed. parental ideology may be modified flexibly, depending on 
the circumstances. broader perspectives and more substantial data are required 
to discuss the relationships among ecology and subsistence patterns, parental 
ideology, and patterns of caregiver-child interactions. 
the above two aspects are actually mutually related. to look into this issue 
more analytically, i focused on the !Xun San living in north-central namibia. 
this group is highly suitable for studying cultural diversity with respect to 
caregiving behavior among groups of San, since the !Xun are socio-culturally 
closely related to the Ju|’hoan and have close associations with agro-pastoral 
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peoples. the research design provides for a “natural experiment,” in which 
the effect of a mobile subsistence pattern on these behaviors is studied, since 
the !Xun are less nomadic than the Ju|’hoan. accordingly, i have conducted 
field research since 1998 among the !Xun, based in ekoka village located in 
north-central namibia. in this article, i describe the developmental transition of 
caregiver–child interaction among the !Xun. Moreover, i compare the trend to 
that of the nomadic Ju|’hoan and other (post)foraging societies. first, however, 
a brief outline of the ethnographic circumstances of the !Xun and Ju|’hoan is 
necessary.(2) 
iii. the !Xun and Ju|’hoan
the !Xun and Ju|’hoan exhibit several similarities that form the basis for 
a “regional structural comparison” (barnard, 1992) between the two societies 
(table 1). 
the two groups share moderately related languages. Since bleek’s (1929) 
description of the languages, San languages have traditionally been classi-
fied into northern, central, and southern language families (traill & vossen, 
1997). according to this classification, both the !Xun spoken in ekoka and 
the Ju|’hoan spoken in nyae nyae and Dobe belong to the northern family. 
furthermore, the northern family is subdivided into several groups. König & 
heine (2001) provide a comprehensive framework for locating the !Xun spoken 
in ekoka in relation to various related languages. in this classification, the !Xun 
spoken in ekoka belongs to the W2 lect, while the Ju|’hoan spoken in nyae 
nyae and Dobe belongs to the e1 lect (König & heine, 2001: 2). 
My ongoing study (takada, 2008b) has also revealed that, although several 
cognate kinship terms are recognized between the !Xun and Ju|’hoan,  their kin-
ship and naming systems are also characterized by considerable differences. for 
example, !Xun kinship terms are classified as the “hawaiian” type, in which 
both cross and parallel cousins are categorized as classificatory siblings, while 
Ju|’hoan kinship terms are classified as “eskimo” type, in which sibling terms 
are different from cousin terms. the !Xun terminology is also classified as 
“bifurcate collateral,” in which kinship terms for a father’s siblings differ from 
those for a mother’s siblings, and the same terms are not applied to parents 
Table 1. ethnic background of the Ju|’hoan and !Xun.
Ju|’hoan* !Xun
language e1** W2** 
research period 1960s 1998-2004
residential pattern nomadic sedentary
foraging ◎ △
agriculture △ ◎
piecework for agro-pastoralist △ ○
Source: *lee (1979); **König & heine (2001).
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and their siblings. in contrast, the Ju|’hoan have a “lineal-type” terminology in 
which one term is employed for both father’s brothers and mother’s brothers, 
another term is employed for both father’s sisters and mother’s sisters, and the 
siblings of parents are distinguished from the parents themselves. in addition, 
the !Xun have a surname system called ||’honi, which is passed on by cross-
descent: from father to daughter(s) and from mother to son(s). on the other 
hand, the Ju|’hoan do not have a surname system such as ||’honi.
there is also a clear division between these two societies in terms of their 
history. the Ju|’hoan adopted a nomadic lifestyle based on foraging activities 
in their semiarid environment. they lived in a number of semi-permanent or 
temporary village camps, each of which consists of 15 to 40 people. Within 
a camp, residents were related to one another through a wide variety of 
blood and marital ties (Konner, 1977: 288). they conducted their daily life 
in full view of relatives and friends and rarely saw a stranger. there were 
few physical or social barriers that restricted access of people to one another 
(Draper, 1976: 200-201). When a group in a camp moved, as they did for 
brief, subsistence-related trips and for more stable relocation, most of the group 
members usually stayed together (Konner, 1977: 288). each band was separated 
by 5.0–50.0km (Draper, 1976: 200). in brief, the Ju|’hoan lived by traditional 
foraging techniques and kept relatively distant from other peoples, such as 
herero and tswana pastoralists, until approximately the 1960s, although there is 
active debate on the actual extent of their interaction with other people (Solway 
& lee, 1990; gordon & Douglas, 2000; lee & hitchcock, 2001). 
by contrast, the !Xun have had close associations with the neighboring 
owambo agro-pastoral people and have learned a sedentary lifestyle in which 
members cultivate crops and work for the owambo for cash or in-kind (takada, 
2007; 2008a). the transformation of their society can be outlined as follows 
(see takada, 2007). the San, possibly predecessors of the present-day !Xun, 
were the first inhabitants of northern namibia. bantu-speaking people, who later 
gave rise to the owambo, are believed to have moved in from the north at the 
beginning of the first millennium a.D. and to have encountered the San near 
the Zambazi river (Williams, 1994: 32, 51-53, 73). the mutual dependence 
between the !Xun and owambo strengthened over time. in the early twentieth 
century, South africa started to dominate what is now north-central namibia 
through so-called indirect rule, exploiting the area’s people as a cheap labor 
source. the need for cash pushed both the owambo and the !Xun into the 
southern part of the colony. in contrast, missionaries won the confidence of 
local people in northern namibia, after many years of working toward this end. 
Most of the !Xun, who had previously lived in small-scale camps, started con-
centrating in mission-controlled villages in the 1950s. these villages developed 
flourishing agriculture systems. in the 1970s to 1980s, however, the “liberation 
movement” became active, and an intensifying war interrupted missionary work. 
During this period, the !Xun who had remained in north-central namibia had 
to rely increasingly on foraging. after namibian independence in 1990, fighters 
and refugees, including some !Xun, returned to north-central namibia. Several 
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development programs were begun with high hopes of success. an important 
recent study, however, has reported that the status and situation of the !Xun has 
improved little (Susman, 2001).
MethoD
i conducted field research in southern africa for two years and eight months 
in total. for the large part of that time i lived in ekoka, a village established 
for the San by missionaries of the evangelical lutheran ovambo/Kavango 
Church (eloC). During the study period in 1998, ekoka had a population of 
169 !Xun (including !Xun speakers who were the descendants of intermarriages 
between !Xun speakers and hai||om speakers). 
the study is based on focal observations of caregiver–child interactions 
that occurred in natural settings during my field research in ekoka in august 
of 2004. i used a check sheet to record interactions involving children from 
infancy up to the end of 4 years old. there were 17 children in this age range 
(three, four, three, three, and four children aged zero, one, two, three, and four, 
respectively)(3) and i received cooperation from all of them and their parents. i 
conducted continuous observation of each focal child using 1-0 recording rule 
for 30-second intervals. Within each 30-second interval, behaviors were scored 
according to whether or not they had occurred. table 2 shows the focal behav-
iors analyzed here. all variables were calculated as the percentage of bouts 
in which the focal behavior was recognized among the total observed bouts. 
each child was observed for eight hours, which were divided into 960 bouts, 
distributed across 10 daylight hours. the daylight hours were broken into three 
parts (08:00 to 11:00, 11:00 to 15:00, and 15:00 to 18:00) and each part was 
sampled when the focal child was available. each observation session lasted 
for 48 minutes, followed by a 12-minute rest period. When the focal children 
moved out of camp, i followed them.
i also used demographic data, which i obtained through hut-to-hut canvass-
ing on foot in 1998, combined with statistical survey data collected by the 
Table 2. Definition of focal behaviors.
Child behaviors 
Child group interaction: behavior in which the child took part in the activity of a group of children 
    that did not include adults 
Class room activity: activity occurred in the room of the kindergarten 
Suckling: suckling on a breast 
Caregiver behaviors 
touching: being in physical contact with the child 
holding: holding the child 
gymnastic behavior: keeping the child standing or jumping 
feeding: feeding the infant (other than breastfeeding) 
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project officer of the “San project” of the Ministry of lands, resettlement, and 
rehabilitation (Mlrr)(4). the following is a preliminary report of the analysis. 
reSultS anD DiSCuSSion
i. location
table 3 shows the location where caregiver–child interactions involving the 
focal children occurred. notably, children less than 1 year old spent 63% of 
all bouts in a type of local bar called a “cucashop.”(5) in contrast, the same 
children spent only 17% of all bouts around their hut. their primary caretakers, 
usually mothers, visited the cucashop frequently, accompanied by their children. 
the cucashop served various kinds of items including bottled beverages, light 
meals (such as fried doughnuts and cooked meat), and local beverages made 
from pearl millet (mahangu) or sorghum. Mahangu is a major staple of both 
the owambo and San in this area and is used to make porridge, soft drinks, 
and alcoholic beverages. a major use of sorghum is for the brewing of tombo, 
a local beer containing a relatively high percentage of alcohol. Tombo, which 
is relatively cheap (1-2 namibian dollars=uS$ 0.13-0.26 per liter) and therefore 
accessible to poor people, including most of the !Xun, is a typical alcoholic 
beverage available at cucashops. the cucashop was also the major site of vari-
ous social activities. for instance, people sometimes lingered at the cucashop, 
talking with relatives and friends for several hours without buying anything. 
Women and men, young and old, also often engaged in dance activities nearby 
the cucashop. therefore, the cucashop provided children with a place for social-
ization. Children aged one, two, three, and four visited the cucashop for 49, 
35, 16, and 44% of all bouts, respectively. older children often stayed around 
their or a friend’s hut, even when their parents were outside the village, in the 
agricultural fields, or at the cucashop. Children aged one, two, three, and four 
remained around the huts for 32, 66, 50, and 38% of all bouts, respectively. 
in such cases, children often engaged in a group activity that did not include 
Table 3. location where caregiver-child interaction occured.
hut Cuca shop Kinder garten Moving other
age group n (m, f)* mean (%)
Zero 3 (3, 0) 17 63 0 20 5
one 4 (2, 2) 32 49 11 8 0
two 3 (2, 1) 66 35 0 11 0
three 3 (3, 0) 50 16 17 17 0
four 4 (2, 2) 38 44 7 12 0
note: *n=number, m=male, f=female.
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adults. it was very common for the child group to move around the village. 
group activity by children also occurred in the kindergarten built inside the 
village (see later section). 
ii. Caregiver–Child bond
the extremely close mother–child bond is considered one of the most strik-
ing features of early interactions among the San. Konner (1977: 292-297) found 
that in the first months after birth, infants stayed in passive physical contact 
(excluding active touching by the infant) with their mothers for about 70% 
of the observational periods (all daylight hours). in the present study, “touch” 
is defined as behavior in which the caregiver is in physical contact with the 
child.(6)
figure 1 shows that the tendency of the mother to touch her child decreased 
drastically with the age of the child. in the first year after birth (age group: 
zero), mothers were in physical contact with their infants in 62% of all bouts 
observed in daylight hours (08:00-18:00). in the second (age group: one), third 
(age group: two), fourth (age group: three), and fifth (age group: four) years 
after birth, touching declined to 28, 20, 7, and 4%, respectively. Konner (1977: 
292-297) reported that the rate of mother–child physical contact declined gradu-
ally to about 30% by the middle of the child’s second year. My data show 
a similar trend, although the amount of touching by !Xun mothers is slightly 
lower than that by Ju|’hoan mothers. in addition, the developmental pattern 
differed across !Xun individuals.
the amount of touching by other caregivers did not show a clear relation-
ship with the development of the child. in age group zero, touching by other 
caregivers was observed in 29% of all bouts, while in age groups one, two, 
three, and four caregiver touching was observed in 43, 38, 25, and 42% of 
bouts, respectively. Konner (1976: 222-228) reported the amount of passive 
physical contact with the mother, as well as with anyone including the mother. 
therefore, we can estimate the amount of passive physical contact of Ju|’hoan 
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infants with people other than their mothers. in the first year after birth, infants 
were in physical contact with people other than their mothers for approximately 
10–30% of all daylight hours. this trend is similar to that shown by my data 
for the !Xun.
examination of the data by hour of the observed days showed no clear rela-
tionship between touching by mothers and time of day in age groups zero and 
one (table 4). that is, young children were touched by their mother irrespective 
of the time of day. this shows that like Ju|’hoan children, !Xun young children 
also received frequent physical contact throughout the daytime. Meanwhile, chil-
dren in age groups two, three, and four tended to be touched by their mothers 
more in the afternoon than before noon (table 4). this suggests that children 
in these age groups often engaged in child-group interaction in the morning and 
then returned to mothers and other adults in the afternoon (see the sections of “i. 
location,” and “v. Child-group interaction,” too). 
for other caregivers, it was difficult to identify hourly trends because the 
extent of physical contact was quite high throughout the day (table 4). Care-
givers other than mothers were mainly siblings or cousins of the focal child, 
and most were female and resided with the focal child. Draper (1976: 209-214) 
reported that Ju|’hoan children were not required to contribute to providing 
subsistence or care for younger children. in contrast, !Xun children played a 
considerable role in these activities.
holding by the mother and other caregivers followed a trend similar to that 
of touching, until the child’s third year. at that time, the caregivers stopped 
holding the child (fig. 2). in age group zero, holding by the mother was 
observed in 52% of all bouts. that is, mothers held the infants for more than 
half of daylight hours. in this age period, mothers usually carried the infants 
wherever they went, using a kaross (a cloak made of cloth or, traditionally, 
made of animal skin with the hair intact). When the children started unaided 
walking, holding by the mother declined. in age groups one and two, mothers 
held their children 19 and 12% of the observation time, respectively. in the 
fourth and fifth year after the birth, holding by the mother was rarely observed, 
declining to 1 and 0% in age groups three and four, respectively. While no 
clear trends were found in holding by the mother and time of day in age 
groups zero and one, children in age group two tended to be held by their 
mothers more in the afternoon than before noon (table 4). this finding suggests 
that children in this age group, who typically had only recently been weaned, 
often participated in child-group interactions in the morning and then clung to 
their mothers, who were usually busy caring for a younger child or engaging in 
other activities, in the afternoon.
regular physical contact between infants and mothers was also observed 
among the sedentary baka, a group of pygmy peoples (hirasawa, 2005: 377-
378). Mothers held their infants for an average of 85% of daylight hours until 
the infants reached six month of age. however, this pattern of continuous hold-
ing drastically decreased to 47% after seven months of age, when the infants 
became able to sit and to adjust their position independently. holding time in 
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Table 4. percentage of focal behaviors by hour.
hour
behavior age group 8 9 10 11 12 13 14 15 16 17
touch with child Zero 78 80 46 64 69 74 63 59 51 39
by the mother one 26 25 24 28 34 27 24 28 34 30
two 10 0 0 1 34 22 35 38 31 30
three 7 4 7 0 0 18 0 10 1 25
four 1 0 0 0 0 0 14 7 14 1
touch with child Zero 11 10 47 24 26 13 18 33 47 60
by other caregivers one 44 25 33 48 54 44 48 52 34 48
two 33 32 74 29 24 43 36 44 33 32
three 14 24 36 32 19 31 30 26 15 23
four 25 30 47 52 38 42 54 36 54 39
holding by the mother Zero 62 72 37 57 60 61 55 39 45 38
one 0 25 16 28 34 8 22 21 26 10
two 5 0 0 1 16 3 28 26 19 21
three 0 0 0 0 0 0 0 8 0 1
four 0 0 0 0 0 0 0 0 3 0
holding Zero 7 8 27 5 3 7 11 14 31 49
by other caregivers one 6 5 9 32 29 10 24 7 8 11
two 1 6 40 8 2 2 13 42 5 1
three 0 0 4 0 5 0 9 0 2 8
four 0 0 0 0 0 0 0 0 2 0
gymnastic behavior Zero 15 4 0 2 0 2 1 13 2 1
by mother one 0 0 0 0 0 0 0 0 1 0
two 0 0 0 0 0 0 0 0 0 0
three 0 0 0 0 0 0 0 0 0 0
four 0 0 0 0 0 0 0 0 0 0
gymnastic behavior Zero 1 0 4 8 4 1 1 2 11 4
by other caregivers one 0 0 1 0 0 0 1 1 1 1
two 0 0 0 0 0 1 0 0 0 0
three 0 0 0 0 0 0 0 0 0 0
four 0 0 0 0 0 0 0 0 0 0
Suckling Zero 16 8 1 16 8 11 7 5 15 6
one 5 4 5 7 10 8 3 13 3 11
two 4 0 0 0 0 0 0 2 3 1
three 0 0 0 0 0 0 0 0 0 0
four 0 0 0 0 0 0 0 0 0 0
feeding by mother Zero 0 18 0 10 1 2 0 1 2 0
one 2 6 2 6 0 0 6 4 5 8
two 1 2 0 9 33 1 11 4 6 3
three 0 0 14 0 0 0 0 1 0 14
four 0 0 0 0 1 0 4 0 1 1
Self-feeding Zero 3 2 0 6 0 1 1 2 0 1
one 2 1 1 4 1 0 0 1 0 0
two 3 8 2 5 1 2 0 0 0 8
three 6 4 1 0 1 0 0 0 3 2
four 0 2 1 0 19 0 0 3 6 3
feeding Zero 0 8 3 3 0 8 1 3 2 2
by other caregivers one 10 8 18 5 1 11 18 8 9 16
two 21 26 2 24 1 3 1 1 5 3
three 8 2 10 6 7 11 0 1 0 14
four 17 0 4 0 9 3 2 2 7 1
Child group interaction Zero 0 0 0 10 6 8 0 0 0 0
one 33 42 25 20 21 19 25 0 6 22
two 22 65 58 54 33 33 33 33 38 34
three 42 55 63 73 73 67 92 63 47 3
four 65 84 98 80 44 83 61 30 15 67
Class room activity Zero 0 0 0 0 0 0 0 0 0 0
one 0 0 0 0 0 0 0 0 0 0
two 0 0 0 0 0 0 0 0 0 0
three 0 14 0 12 0 0 0 0 0 0
four 0 0 0 0 0 0 0 0 0 0
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late infancy also showed considerable individual differences. in addition, among 
the aka, another group of pygmy peoples who actively engaged in net-hunting 
in the forest, mothers held their infants aged nine to ten months for 87% of 
daylight hours (hewlett et al., 1998). in the context of these findings, hirasawa 
(2005: 378) claimed that mothers’ holding was strongly affected by the mobility 
of their activities. Mothers in the sedentary baka culture no longer needed to 
hold their infants for as long as did those in other active foraging cultures.
other caregivers held focal children in age groups zero, one, and two for 16, 
14, and 12% of the observation time, respectively. this indicates that people 
other than mothers also considerably held children in this age range. as was 
the case in regard touching, these caregivers were mainly siblings or cousins of 
the focal child, and most were female and resided with the focal child.(7) this 
is an example of allomaternal care, which has been widely observed in pygmy 
societies. among the efe, a group of pygmy peoples, for instance, an infant 
was transferred from caregiver to caregiver about eight times per hour (tronick 
et al., 1992). further, hirasawa (2005) reported that among the baka, another 
group of pygmy peoples, mothers relied more on their older children, who were 
6 to 10 years old, than on their husbands or other women who were not taking 
care of their own children. hirasawa postulated that sedentarization and the 
introduction of cultivation reduced the unit size for production and consumption, 
and consequently the importance of children as caretakers of younger children 
increased (hirasawa, 2005: 368-371). My data on allomaternal care provides 
evidence in support of this hypothesis.
i did not find any clear hourly trends regarding holding by other caregivers 
in the studied age groups (table 4). in age groups three and four, holding by 
other caregivers was rarely observed (3 and 0%, respectively), similar to hold-
ing by mothers in the same age period.
iii. Caregiving behaviors
i have shown that caregivers among various groups of the San frequently 
















hold infants in standing or jumping positions on their laps, beginning several 
weeks after birth. i call this “gymnastic” behavior. !Xun caregivers also engage 
in gymnastic behavior, which usually lasts for several seconds to a few minutes 
at a time. i have postulated that gymnastic behavior is one of the major 
techniques used to soothe fretful infants before the onset of unaided walking 
(takada, 2004; 2005b). 
figure 3 indicates that in the first year after birth, mothers engaged in gym-
nastic behavior in 4% of all bouts. other caregivers also practiced gymnastic 
behavior in 4% of all bouts. these percentages indicate that caregivers includ-
ing mothers engaged in gymnastic behavior several times per hour when the 
children were awake. as predicted, the practice of gymnastic behavior declined 
drastically when the child began to stand and walk. in age groups one to four, 
gymnastic behavior by mothers as well as by other caregivers decreased to 
less than 1%. Most caregivers had stopped engaging in gymnastic behavior 
completely by the time the child reached three years old.
among the Ju|’hoan, the nursing of 12- to 139-week-old infants occurred for 
only about two minutes during each of four sessions per hour. Differences by 
infant age were not found according to the bout length or nursing time (Kon-
ner & Worthman, 1980). figure 4 shows that among the !Xun, suckling was 
observed in 9, 7, and 1% of all bouts involving 0-, 1-, and 2-year-old children, 
respectively. in all cases, the mother breastfed her child. Similar to Ju|’hoan 
mothers, therefore, !Xun mothers nursed their infants briefly, usually for a 
few minutes at a time and frequently at short intervals. My previous analysis 
indicated that this breastfeeding pattern emerged from the following features. 
(1) Mothers could nurse infants at any time and in any location; (2) mothers 
nursed their infants to soothe them; (3) during suckling, mothers gazed at their 
infants less than usual; (4) gymnastic behavior sometimes interrupted breastfeed-


















Fig. 3. percentage of gymnastic behavior by mother and other caregivers.
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the present study also demonstrates that young children were nursed by the 
mother irrespective of time of day: no hourly trend was shown in the data for 
age groups zero, one, and two (table 4). frequent, brief nursing at short inter-
vals was observed across these age groups, although the nursing bouts tended 
to be progressively longer in older children.(8)
in a development resembling that observed in the sedentary !Xun, when baka 
foragers became more sedentary, short nursing intervals, ranging from 30 to 60 
minutes, remained characteristic throughout the first year after birth (hirasawa, 
2005: 371-375). 
iv. Weaning and Subsistence
Konner (1977) observed that about three-fourths of Ju|’hoan children were 
nursed until they were two to three years old. if no younger siblings were born, 
nursing would usually continue until after age five (Konner, 1977: 292-293). in 
the meanwhile, as indicated in the previous section, !Xun children were weaned 
from breastfeeding earlier than their Ju|’hoan counterparts. this is particularly 
interesting when we consider the following data.
figure 5 shows a comparison of parity by age group between ekoka !Xun 
women in 1998 and Dobe Ju|’hoan women in 1968 (howell, 2000). the number 
of children of !Xun women (including those in intermarriages involving !Xun 
speakers and hai||om speakers) between ages 15 and 45 in 1998 was almost the 
same as or slightly lower than that of Ju|’hoan women in 1968. this result is 
interesting if we consider that the Dobe Ju|’hoan are known for their low birth 
rate, which has been explained in terms of their foraging lifestyle (lee, 1979; 
howell, 2000).(9) one partial explanation may be that most young women of the 
ekoka !Xun spent their fertile period during the tumultuous namibian liberation 
movement of the 1970s and 1980s (takada, 2008a). accordingly, women over 
45 years old, who spent their fertile period before the liberation movement, 
achieved higher fertility (on average, 7.8 and 6.1 children in 45–49 year olds 
and those over 50, respectively).











Moreover, figure 6 demonstrates that regardless of the mother’s next preg-
nancy, suckling ceased almost completely near the beginning of the third year 
after birth. the X-axis indicates the month-grade of the focal children, while the 
Y-axis indicates the percentage of bouts in which suckling was observed. the 
square icon represents a focal child whose mother was pregnant or had already 
had another baby, while the triangle represents a focal child whose mother was 
not pregnant and had not had another baby. as shown in figure 6, mothers 
who were pregnant or had given birth to their next child did not breastfeed 
the focal children during my observations. among children who did not have a 
younger sibling and whose mother was not pregnant, those in age groups three 
and four were not breastfed at all. Moreover, children of non-pregnant mothers 
in age group two were rarely breastfed. Suckling was observed in only 1, 2, 
and 0% of all bouts in 24-, 26-, and 29-month-old children, respectively. in 
addition, one 17-month-old child was breastfed in only 1% of all bouts, even 
though her mother was not pregnant yet. these fi ndings indicate that suckling 
ceases almost completely at around the beginning of the third year after birth, 
regardless of the mother’s next pregnancy. taking figures 5 and 6 together, the 
trend of earlier weaning among the !Xun cannot be attributed to shortening of 
the birth interval. rather, it might be explained, at least partially, by the custom 
of providing young children with food and drink.
Mothers and other caregivers gave children various foods and drinks, includ-
ing porridge, doughnuts, and soft drinks made from pearl millet. figure 7 
indicates that mothers started feeding their children these items when they were 
less than 1 year old. feeding by the mother (other than with breast milk) was 
observed in 4% of all bouts in the zero age group and in 4, 7, 3, and 1% of 
all bouts involving 1-, 2-, 3-, and 4-year-old children, respectively. note that 
Fig. 5. number of children according to age of women of !Xun (n=43,1998)* and Ju|’hoan 
(n=62,1968)**.
left wide gray bar represents the mean number of children of !Xun women observed by the 
author. error bar shows +1 SD. right wide black bar represents the estimated number of children 
of Ju|’hoan women simulated by howell (2000). Source: * author, ** howell (2000).
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mothers fed children of age group two the most, when suckling ceased almost 
completely. 
Meanwhile, feeding by other caregivers was observed in 3, 11, 9, 6, and 5% 
of all bouts involving 0-, 1-, 2-, 3-, and 4-year-old children, respectively. that 
is, people other than mothers also started feeding the children foods other than 
mother’s milk when they were less than 1 year old. feeding by other caregivers 
increased drastically in the second year after birth and then slightly declined 
along with the growth of the children. Children also self-fed. Self-feeding 
was observed in 5, 1, 3, 2, and 3% of all bouts involving 0-, 1-, 2-, 3-, and 
4-year-old children, respectively. however, it is diffi cult to identify clear trends 
regarding self-feeding because the amount of self-feeding was scarce throughout 
this age range.
by hour of the observed days, the data showed no apparent hourly trends 
Fig. 6. percentage of suckling by the mother’s next pregnancy.
the square icon represents a child whose mother was pregnant or had another baby, while the 
triangle represents a child whose mother was not pregnant and did not have another baby.























regarding feeding by the mother, by other caregivers, or by self-feeding (table 
4). these data suggest that !Xun caregivers feed children whenever they become 
fretful.
in summary, among the present-day !Xun, mothers and other caregivers 
started feeding their children items other than mother’s milk when they were 
less than 1 year old. thereafter, a transition from breastfeeding to solid baby 
food occurred in the second year after birth, regardless of the mother’s next 
pregnancy. the data from this study suggest that other than mothers, individuals 
who themselves cannot provide breast milk were most active in feeding chil-
dren solid foods in the beginning of the weaning period and after the mothers 
stopped breastfeeding completely. 
Similar trends were also observed among the baka, who had adapted to 
a sedentary lifestyle. like that among the !Xun, the nursing period among 
the sedentary baka decreased. Most infants were weaned at about age two. 
Caregivers gave them plantain or wild yam mashed by hand (hirasawa, 2005: 
371-373). among the Ju|’hoan, supplementing nursing with a wide range of 
foods, sometimes premasticated food, was also observed to begin around the 
age of six months (Konner, 1977: 292). however, Ju|’hoan mothers continued 
breastfeeding until the children were three or four years old, or until the mother 
became pregnant again (Konner 1977: 290-292; Draper 1976: 214-215).
previous studies have indicated that one of the reasons for late weaning 
among the Ju|’hoan is that solid foods suitable for babies were unavailable or 
limited because of their foraging subsistence pattern. in contrast, the !Xun have 
had close associations with owambo agro-pastoralists, who have various infant 
foods, such as porridge, cattle milk, and soft drinks made from pearl millet. in 
addition, i observed a case in which a mother put a bitter grass paste on her 
nipples to facilitate weaning of her 10-month-old baby. the owambo have a 
similar custom.(10) therefore, it is plausible that the earlier weaning by the !Xun 
has been facilitated by the development of a sedentary lifestyle, accompanying 
close contact with the owambo.
v. Child-group interaction
Konner (1977: 290) pointed out that when the close mother–child relation-
ship declined, Ju|’hoan children began to switch from a strong attachment to 
the mother to an attachment to a multi-aged child group. according to Draper 
(1976: 202-203), the average number of children per band consisted of five 
girls and seven boys ranging from infancy to 14 years. Several age-mates were 
usually not available. a similar trend was also observed among !Xun children. i 
defined “child-group interaction” as behavior in which the focal child took part 
in the activity of a group of children that did not include adults. these activi-
ties nurture the children’s culture, allowing children active roles in shaping their 
own interactions and experiences (Kamei, 2005).
figure 8 shows that child-group interactions increased continuously with the 
age of the child. in the zero age group, child-group interactions were rarely 
171Changes in Developmental trends of Caregiver-Child interactions among the San
observed, in only 2% of all bouts. however, in the second year after birth, the 
focal children began to participate in the activities of the group of children. 
Child-group interactions were observed in 21% of all bouts in the age group 
one. the percentage of child-group interactions increased to 41% in the age 
group two, 58% in the age group three, and then to 63% in the age group four. 
thus older children spent most of the daylight hours with a group of children. 
it has been established that Ju|’hoan child groups rarely engaged in foraging 
activities or daily chores. Children under age six were observed performing a 
task for an average of less than one minute per hour. Children under age six 
performed an average of less than one child-caring act per hour (Konner, 1977: 
290). in these respects, activities performed by !Xun child groups differed 
considerably from those performed by their Ju|’hoan counterparts. as a result of 
earlier weaning, toddlers among the !Xun often participated in multi-aged child 
groups. older siblings or cousins habitually took care of these youngsters. fur-
ther analysis showed that older siblings or cousins often took younger children 
to participate in a multi-aged child group. initially, the youngsters often clung 
to their older siblings or cousins, but they gradually broadened their range of 
social activities. the multi-aged child group provided a place and opportunity 
for socialization. additionally, older children (usually over five years old) often 
engaged in routine housework, such as processing mahangu powder by pound-
ing the crop seeds with a wooden mortar and pestle.
Child-group interactions tended to occur more before noon (table 4), and 
interactions often occurred around the kindergarten founded in the village. it 
should be mentioned that as part of the “project Mobilization and empowerment 
for poverty reduction” program targeting ohangwena in north-central namibia, 
uneSCo has provided support for activities such as handicraft production and 
sales, agriculture, and leadership development, with a primary focus on the San. 
Special attention has been given to the cultural rights of indigenous people 
















in the context of the united nations’ “international Decade of the World’s 
indigenous people 1995–2004.” Moreover, uneSCo has viewed the San as “the 
most dispossessed and ignored group” in this area (berger & Zimprich-Mazive, 
2002: 5-7). along with these activities, uneSCo and the government embarked 
on a project to encourage education of young San children in 2001. later, with 
financial support by the united States agency for international Development 
(uSaiD), the project developed into the Kindergarten project, in which San and 
owambo children were sent to the same kindergartens.(11) uneSCo, in coopera-
tion with a local nongovernmental organization (ngo), established several 
kindergarten sites, including one in ekoka. 
the project assumed that ethnic exclusion or discrimination should be reduced 
and that children could nourish personal friendships across ethnic groups from 
an early age. the project officers tried to gain local support and understanding 
for the project by explaining the project aims to local residents. for each 
kindergarten, the project recruited two teachers and two caretakers from local 
residents (mostly San adults).
however, the teachers were not eager to hold scheduled classes. this 
was partly because the teachers were recruited without receiving sufficient 
education or training. the classroom activities programmed before noon were 
rarely recognized. instead, the children often played in an open space near the 
kindergarten building during my research period in 2004. the focal children, 
particularly those in age groups three and four, were also expected to attend the 
kindergarten class. however, i observed children in the age group three actually 
taking part in classroom activities in only 3% of all bouts. in the other age 
groups studied here, no classroom activity was observed (fig. 9).
hence, although the project increased opportunities for contact among chil-
dren across several ethnic groups in the area, the children still tended to gather 
in their residential groups. in addition, as most of the older children did not 
go to school, the groups of children usually consisted of multi-aged children. 
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in brief, the project has not greatly changed the distinct pattern of early social 
interaction.
ConCluDing reMarKS
our main concern in this paper is to examine the cultural variety of 
caregiver-child interactions among the San, as well as to reconsider the relation-
ship among ecology and subsistence patterns, parental ideology, and the pattern 
of caregiver-child interactions. We close this paper by refocusing on the themes 
that underlie the preceding analyses. 
in summary, similarities between the !Xun in 2004 and the Ju|’hoan in the 
1960s with regard to caregiver-child interactions include: (1) close mother–
child bonding (see the section of “ii. Caregiver-Child bond”); (2) frequent 
practice of gymnastic behavior (see the section of “iii. Caregiving behaviors”); 
(3) brief nursing periods occurring following short intervals (see the section of 
“iii. Caregiving behaviors”); (4) low birth rates (iv. Weaning and Subsistence); 
and, (5) socialization in multi-aged child groups (i. location, and v. Child-
group interaction). in contrast, the following features were observed among the 
!Xun but not reported about the Ju|’hoan: (6) habitual childcare by siblings or 
cousins (ii. Caregiver-Child bond, and v. Child-group interaction); (7) weaning 
in the second year after the birth (iii. Caregiving behaviors, and iv. Weaning 
and Subsistence); (8) providing young children with abundant solid foods (iv. 
Weaning and Subsistence); and, (9) participation of toddlers in multi-aged child 
groups (v. Child-group interaction).
these observations not only enrich our profiles of caregiver-child interactions 
among the San, but also update our understanding of the relationships among 
ecology and subsistence patterns, parental ideology, and patterns characterizing 
caregiver-child interactions. as noted above, a number of studies adopting 
“adaptationist” approaches in reconstructing human nature have assumed a 
cause-and-effect model among ecology and subsistence patterns, parental ideol-
ogy, and patterns of caregiver-child interactions. however, my observations 
revealed mixed findings in this vein. (6) habitual childcare by siblings or cous-
ins, (7) early weaning from the breast, and (8) providing young children with 
abundant solid foods were predicted from other studies, and this held true in 
my study, at least to some extent. (9) participation of toddlers in a multi-aged 
child group represents one logical consequence of these changes. nevertheless, 
several findings did not accord with the expectation from the previous studies. 
Despite the difference in subsistence patterns, (1) the developmental transition 
of touching and holding by the mother was similar in the Ju|’hoan and !Xun. 
(2) gymnastic exercise involving children who could not yet walk unaided, (3) 
the frequent nursing with short intervals, and (5) socialization in a multi-aged 
child group also persisted, even among the sedentary !Xun. in addition, (4) the 
trend of parity in sedentary !Xun women was quite similar to that of nomadic 
Ju|’hoan women. 
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the !Xun are closely resembled with the baka when it comes to the impact 
of sedentarization and subsistence farming, for both groups are characterized by 
(6) habitual childcare by sibling or cousins and (7) early weaning, despite the 
large disparity of their ecological settings (semi arid desert for the !Xun and 
tropical forest for the baka). along with hirasawa (2005: 368-371, 377-378), 
it is plausible that, in both groups, habitual childcare by sibling or cousins 
was facilitated by the decrease of mobility of mothers’ activities as well as the 
reduced unit size for production and consumption. i also postulated that early 
weaning was derived by the development of a sedentary lifestyle, particularly 
introducing (8) various solid foods for infants, accompanying close contact with 
the neighboring agro-pastoralists. 
My studies to date suggest that other persistent features, namely, (1) close 
mother–child bond, (2) frequent practices of gymnastic behavior, (3) brief 
nursing at short intervals, and (5) socialization in a multi-aged child group, are 
closely linked with each other in the sequential organization and participation 
framework of their caregiver-child interactions. along this line, i have proposed 
that the language socialization approach, which examines how each community’s 
habitus of communicative code, practices, and strategies is related to its socio-
cultural logic (ochs et al., 2005: 548), provides a powerful perspective (takada, 
2005a). through this approach, we can inquire into the processes of behavior 
transmission and pattern modification in the realm of caregiver–child interaction.
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noteS
( 1 ) Many publications have applied the term !Kung to this group. however, i use the term 
“Ju|’hoan,” which is their self-designation, to distinguish them from the !Xun (see be-
low). Studies have increasingly adopted the term Ju|’hoan or its plural, Ju|’hoansi (cf. 
lee, 1993).
( 2 )  for detailed ethnographic backgrounds, see takada (2007) for the !Xun living in north-
central namibia and lee (1979; 1993) for the Ju|’hoan.
( 3 )   because of the small sample size, gender differences are not analyzed in this paper.
( 4 )  i am grateful to Mlrr officer Mr. n. Shapwa, who kindly allowed me to refer to his 
official data on the estimated age of ekoka residents.
( 5 ) Most cucashops are run by relatively rich farmers or civil servants such as teachers. 
Managing a cucashop provides an important source of cash income in northern 
namibia.
( 6 ) it should be noted that Konner (1976; 1977) reported data for passive physical contact 
only, excluding active touching by the infant. in contrast, i did not discriminate 
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between passive and active physical contact.
( 7 ) i have not yet fully analyzed the detailed relationship between the focal children and 
caregivers other than mothers.
( 8 ) Details of the breastfeeding patterns described by this data set have not yet been fully 
analyzed.
( 9 ) Due caution is necessary in the interpretation of this result because i used direct obser-
vational data for the number of children of !Xun women, while i used the simulated 
estimation by howell (2000) for that of Ju|’hoan women.
(10) Details of this custom have not been fully analyzed yet.
(11) recently, uneSCo broadened the age range of the focal children involved in the proj-
ect in order to provide follow-up support for children who had already participated.
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